Spray applications of 3.49 millimolar 2-(4-chlorophenoxy)-2-methylpropanoic acid (CPMP) significantly decreased leaf chlorophyll loss, compared with the control, after 72 hours of subcompensation-point stress. Treatment with CPMP also consistently increased leafchlorophyll per unit area under nonstress greenhouse conditions. These effects may be due to increases in specific leaf weight produced by CPMP although the compound did not consistently act as a height retardant. The compound, 3-butyl-2-hydroxy4H-pyridoll,2-alpyrimidin4-one (BHPP), inhibited senescence under low CO2 conditions but did not decrease leaf light transmission at ambient CO2 levels. The cytokinin N'-benzyladenine (BA) retarded low CO2 stress senescence although greening effects were not observed. Neither 2-hydroxy-3-butynoic acid (HBA) nor its butyl ester, inhibitors of glycolate oxidase, influenced low CO2 survival. Cyclohexanecarboxylic acid (CHCA) and sodium naphthenate had no effect upon subcompensation-point senescence.
Photorespiratory stress of C3 crop plant populations, achieved by confinement in an illuminated survival chamber at CO2 levels below the compensation concentration, has been examined as a screen for photosynthetically efficient individuals to be used as parents in breeding programs for varieties with increased agro-' Present address: FMC Corporation, P. 0. Box Charles, IL 60174. nomic performance (13, 15, 22) . While ( 17) . Levels of ethylene varied in phase with those of CO2 (Fig. 2) .
With daytime CO2 levels set at 40 to 60 sl/l, a 72-h stress period increased the overall transmission values of untreated soybean plants by approximately 20% ofdensitometer scale units (Fig. 3) . Seedling development always progressed during the stress period, generally resulting in a third, fully mature trifoliate after 72 h. Following stress, typical control plants showed the to 0.7; first trifoliates yellow, Tc 0.6 to 0.7; second and third trifoliates pale green, Tc 0.5 to 0.6. Transmission values could be used to estimate chemical-and stress-induced changes in leafChl content. It was found, however, that these transmission value estimates of Chl were affected by sampling time, apparently due to increases in chloroplast starch from morning to afternoon in the greenhouse. A reasonably precise correlation between transmission values with extracted Chl occurred only when test plants were either held in darkness or under stress of low CO2 concentrations prior to the measurement (Fig. 4) .
Chemical Inhibition of Low CO2 Senescence. When soybean seedlings were sprayed with 3.49 mm CPMP, the plants maintained lower transmission values and were visibly greener than controls following the CO2 stress with an average R (R) value 0.93 (Table I) . Following the spray treatment, the CPMP-treated plants were also greener than controls before entering the survival chamber (typically 5-7 d later) and this difference in transmission values (Tt -Tc) was maintained during the 72-h stress period (Fig. 3) giving a final R value, in this experiment, of 0.918. CPMP treatments consistently decreased leaftransmission values when the plants were held under unstressed conditions in the greenhouse despite the fact that the compound did not cause notable growth retardation. The color response to CPMP occurred rapidly. Decreased transmission values (Tt), with respect to controls, persisted over a 10-d observation period (Fig. 5) . For all unstressed experiments CPMP at 3.49 mm gave an average R (R) of 0.938 at the end of the 10-d period.
Except for BHB and HBA, which gave inconclusive results, neither CPMP nor the other compounds examined in the survival chamber significantly affected r values of treated soybean seedling, measured at 4 to 8 d following chemical treatments (12, data not shown). While CPMP decreased transmissions values under both stressed and unstressed exposure, one compound BHPP protected only against low CO2 stress (R = 0.95) and produced an increasing transmission value trend (R = 1.02) under atmospheric CO2 conditions in the greenhouse. BHB and HBA, which are inhibitors of glycolate oxidase in higher plants (4, 1 1), had no effect in the survival chamber nor were any effects upon low CO2 senescence seen upon application of NaNAP or of CHCA despite the report that foliar application of naphthenates lowered r (25) , increased chloroplast pigment content (26) , and increased yields in the bush bean (26) . BA protected against senescence (R = 0.91) although it did not visibly deepen the seedlings' color.
DISCUSSION
In the absence of effects upon soybean r values, other factors contributing to antisenescence under low CO2 concentration conditions must be considered. Application of CPMP to unstressed soybean seedlings in the greenhouse produced a transient epinastic response along with some malformation of young leaves; stunting was infrequently observed. The increased color was accompanied by an 8% increase in SLW under greenhouse conditions. With BHPP, leaf epinasty and stunting were only occasionally seen.
The antiauxin behavior of CPMP is a general feature of aryloxyisobutyric acids (2), but it is not clear that such effects will occur in whole plant applications. (4-Chlorophenoxy)acetic acid, an auxin (1), increased the green coloration of snapbean leaves (24 (6) reported a high correlation between SLW and ribulose bisphosphate carboxylase activity per unit leafarea in barley and suggested SLW as one component of varietal selection. Delay of crop senescence with prolonged photosynthetic activity has been recommended as an approach to increasing yields (14) . Antisenescence properties have been associated with crop yield enhancement for various growth regulant compounds, particularly such cytokinins as BA, triazine, and urea herbicides at subtoxic levels (9, 19) and certain phenylthioureas (16) .
